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Abstract
Technologically successful products are identified bytheir easeof use. Tullis and Albert [9] pointed out that, the more  
technologically the product is, the less usable it will be perceived.For designers, many devices have been developed in order to 
improve the human-computerinteraction (HCI), such as drawing tablets. Recently, a new device was launched in the market 
promising a “touch-free” interaction based on the gestural interface called “Leap Motion”. This innovative device waives 
common inputs such as mouse and keyboard, and represents an innovative graphical user interface and userinteraction. The 
device enables the possibility for an image manipulation and creating artifacts like drawing directly into the air, without the use 
of a pen and a graphic tablet.This paper presents a survey to assess the interaction concept based on the Leap Motion with 
interface designer's activity and by using Photoshop CS6 software. The study was carried as ausability evaluation with five 
Designers who use the software in their work activities, but never used the Leap Motion device before.Users performed three pre-
determined tasks and answered a user satisfaction questionnaire. As a result, enhancements were proposed for the Leap Motion 
user interface. In conclusion, researchers identified the necessity to adjust the device for a better user experience with natural 
interfaces. Thus, the technology used by the device is still fully effective and could be utilized to replace the mouse and keyboard 
in the design activities with graphic design software.
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1. Introduction
Today, despite the technological progress, it became common to use gestural interaction with devices, which 
utilize body movements as a main approachof interaction with the product, such as tablets or smartphones. 
However, Wigdor and Wixson [2] indicated that interaction with the product through gestures and movements is not 
enough, it is necessary to integrate the new technology to the user experience such that it interaction will be as 
natural as possible. This new way of interaction is called natural interface.
According Tidwell [5], users have searched for products with interfaces able to fill their needs and achieve 
desired goals. In this context, graphic designers are also looking for technological solutions in order to attend its 
design activities.The research presented in this paper aimsto evaluate the interface usability of the Leap Motion 
device forthe designer activity while interacting withPhotoshop CS6 software, based on the principles and concept 
of natural interface.
The Leap Motion is a small device about 80 mm long and 12 mm in height (see Fig. 1), which is connected to the 
computer via USB port, once the sensor in the device is activated it will capture user gestures and transmit them to 
the computer. For this purpose, the use of theAirspace software is needed to translate motions into the computer 
screen[6].
Fig. 1.The Leap Motion Device [6].
The main source of inputs in this device are the gestures performed with the hands and fingers from a 20cm³ 
interaction space, which is possible to capture the ten fingers movements at the same time with a degree of 
sensitivity of 1/1000 mm.
1.1. The Natural User Interface
The interface corresponds to the link that enables the user interaction with the device. From a simple definition, 
the interface is the part of system that allows the user to see, feel and touch, which is the contact point between the 
user and the physical or abstract object.
Tidwell [5], points out a growing interest by users for the innovative product interface. The interfaces should be 
able to attend usersneeds and help them achieve the desired goal. If the interface provided is difficult to understand 
or to use, the user can click a button to switch to competing products.
Nielsen and Norman [1], indicated an existing usability issuesnowadays. Although many products carry 
revolutionary interfaces, practical and entertaining, the difficulty tooperate the systems and the ease of making 
accidental errors without being able to easily recovering from them, end up invalidating many systems on the 
market.Thus, in order to improve the interaction with products and systems, Wigdor and Wixon [2], stressed on 
theimportance of natural interfaces as the major component in progress of user interactionin computers. The Natural 
User Interface (NUI) is based on the user experience, and utilizethe human skills based on creative and new 
technologies, so that the path to be followed to become an expert user is shorter (i.e. learning curve), and the user's 
needs are fulfilled.
A device with a truly natural interface should be able to take maximum advantage of the physical and mental user 
capacity while performing the task, just being an extension of the human body. For this, designers must have the 
most modern input technology, as multi-touch or direct-touch [2].
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Abowd e Mynatt[3]mentionedthat the research with natural interfaces should consider four basic frameworks: 1) 
interfaces that are supported to input data through forms of communicationwhich are more natural for users (such as 
speech, gestures or handwriting); 2) interfaces which are "conscious" about the context (including the knowledge
about who, what, where, when and why, related to data input in the system); 3) capture and automated access to 
experiences in real time, and 4) continuous data availability.
However, Wigdor and Wixson[2],indicated that the research-based on NUI should prevent paradigms copy trap 
applicable to existing interfaces, and notto be based on the creation process for theunderstanding the concept of 
naturalness, as this alone can become the contradictory artificial process.
Another consideration is that the 'natural' term of NUI is used to define an external characteristic to the product 
and it is not a characteristic of the interface, but the user experience, i.e. how users feel using product and what they 
do with the product [2]. In this way, the usability assessment with the Leap Motion device was performed to 
measure the satisfaction level and performance of users, and then characterize the NUI or not as a natural interface.
2. Research Method
The research study started with a usability test to measure the user experience with the product interface. For this 
purpose ten heuristics were established from studies of Jordan [7]and Nielsen [4], covering both software as well 
hardware components.
Researchers defined tasks to be performed by users using the Ethereal app [6], which connects Photoshop CS6 
software to the Leap Motion device, making it possible to recognize gestures performed for the use of common and 
indispensable tools for creating images.
The users who participated in the experiment were graphic designers and had experience with the use of 
Photoshop CS6 software, but never used the Leap Motion device. The choice for expert users had the purpose to 
ensure a quick and easy way to obtain suggestions and recommendations that were not presented in a way as if they 
were regular users in addition to focus on the user interface rather than the Photoshop specific design application[8].
Two metrics were defined for the results analysis, performance and satisfaction [9].For this purpose, 
researchersconsidered the task completion time as a metric directly related to user performance, and self-Reported 
experiments to evaluate satisfaction.
2.1. Survey Procedures
Each participant received the Leap Motion device and the operating instructions along with a script for the tasks 
suggested in the survey. The tests were performed in the Design Department laboratory of the Federal University of 
Pernambuco.The task performed by users with Leap Motion consists of basic commands used to draw in Photoshop 
CS6, which are:
x Task 1: Draw a square (Figure 2a);
x Task 2: Setting the brush size and draw a triangle and a circle (Figure 2b);
x Task 3: Select the eraser tool and erase the drawing (Figure 2c).
Fig. 2.a. brush tool; b. setting brush tool; c. eraser tool
a b c
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At the end of the suggested tasks, each participant answered a questionnaire with issues based on ten
heuristics.The heuristics for systems proposed by Nielsen [4] and heuristics for the product proposed by Jordan [7],
were compared in order to obtain a set of heuristics able to assess both the software and the hardware of the Leap 
motion. On Table 1, the heuristics used in the questionnaire is showed.
Table 1.Heuristics listed in the study survey starting fromNielsen [4] and Jordan [7].
Number Heuristic Issues
1 Feedback
The product tells the user what is going on?
The signs are comprehensible?
2 Correspondence and recognition
The options for the tools are visible to the user?
The most important information is easily viewed?
The language used is appropriate?
The information appears in a natural and logical 
order?
3 Clearly indicated exits
The system allows the user to cancel a function?
The system allows the user to leave an unwanted 
function easily?
4 Error prevention
The system provides error messages?
The error messages suggest solution to help user solve 
the problem?
5 Reversibility actions The product allows the user to undo actions?
6 Visual Clarity The device gives evidence of functionality and operation method?
7 Consistence
Similar tasks are performed in a similar way?
The product provides suggestions for its functionality 
and operation method?
8 Compatibility The achievement of each task is compatible with the user's knowledge starting from other similar products?
9 Help and Documentation
The information in video directions is easy to 
understand?
The steps for performing the tasks are appropriate to 
the user needs?
It's easy to find solutions to specific problems?
10 User Resources
The product configuration takes into account the user 
physical features? 
Application settings take into accountthe cognitive 
user demand?
3. Results
According to Tullis and Albert [9], every activity carried out by the user during the interaction with the product 
should be measured in accordance with the time used for its realization. Table 2 shows the time that each participant 
took to perform the three tasks suggested in the survey.
Looking at Table 2, we can see that Task 2 took more time to be performed, indicating a higher difficulty using 
the brushtool. However, it is important to note that the user number 3 was unable to perform the Task 2, brush tool
setting, and the period presented in the graph corresponding to the task start time until its withdrawal from the task.
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Table 2.Task timesfor each participant in the study.
Users Task 1 Task 2 Task 3
1 11 124 129
2 45 96 109
3 26 156 54
4 36 199 67
5 147 153 54
* The amounts are represented  in seconds
3.1. Self-reported questionnaire
The heuristics used in the research were described in the questionnaire starting from questions using the Likert 
scale to measure user satisfaction.The Likert scale had a variation between strongly agree option, indicating 
complete satisfaction with the heuristic;agree, that has not already fully in line with the heuristic but still has a value 
close to satisfactory; neutral option;disagree, which presents a difference between the device and the heuristic; and 
strongly disagree, which represents the highest degree of disapproval.
The first heuristic evaluated corresponded to Feedback. The Ethereal application has two features that indicate 
the pressure on the icon and the brush image on the screen was evaluated positively by users. However, 
understanding these signs was not easy.First, the action of pressing the icon does not say exactly the intensity of the 
motion carried and if the brush is 'crossing out' or not the screen paper image. Second, the image that shows the 
brush touching the paper is not easy to understand, in what represented a negative evaluation by users.
Heuristic 2 evaluated the correspondence and recognition. The device was evaluated positively by users as the 
information to access the menus had an accessible language to Photoshop User and was easily visualized.
The evaluation of heuristic 3 indicated that there is no “undo” option to return to or fixan unwanted action. For 
example, while trying to activate the eraser tool, the user click by mistake on the button above or below, he/shehad 
to click another button to exit the previous selection.
Heuristic 4 evaluated the error prevention and the device was evaluated negatively by users in terms of error 
prevention. While performing a gesture if a user didn’t get an answer on the screen, the user didn’t notice his/her
mistake and could not fix it, or didn’t realize why the command was not working.
Similarly the no clear outputs as heuristics 3, the application didn’t show clearly how to reverse the actions,
corresponding to heuristic 5. This allowed reverse the actions from the command edit> undo, which was not realized 
by users. Another option for this action could be the keyboard command Ctrl + Z, however this option is not 
availableinthe Leap Motion interface.
The heuristic 6, visual clarity, particularly refers to the hardware device. The Leap Motion was easy to install and 
had only a USB port connected to the computer. The sensor was activated when a red light was activated on top of 
the device. In addition to this feature, when using the product for the first time, a demonstrative video started to user 
learning.
The similar task, such as the drawing task was performed similarly, and the device was evaluated positivelyfor 
heuristic 7. The device provided suggestions for its functionality by automatically open a window related to the 
Ethereal app when Photoshop CS6 started.
Compatibility also didn’t appear as one of the most serious problems of the system, representing heuristic 8. The 
review indicated that the user options ‘disagree’ (1) and ‘strongly disagree’ (1), take into account the Kinect device 
as a similar product, which the button press movement was different from the device under study.On the Kinect, to
select specific function, we need to moveour hand with the cursor over the button and wait for the loading function, 
and on the Ethereal we need to incline the finger forwardin imitation a situation where we press on in fact 
something. However, three users chose the option ‘agree’ based on the issue that natural in buttons is "click" to 
activate it, as indeed in the real environment.
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The heuristic 9 evaluation, help and documentation, indicated that the video demo was easy to understand, but 
didn’t have enough information to solve problems, only presented as gestures should be performed for each 
function.
Finally, regarding the heuristic 10, the system meets the physical and cognitive demands of the user starting from 
an easy understanding of the gestures practice with fingers and hands by the user. However, the device showed 
trouble recognizing for the gestures made by users, making the activity be exhausting.
4. Conclusion
Based on the usability assessment from the heuristics studies in this research, it was possible to investigate and 
understand the following key aspects about the Leap Motion interface. Does The Leap Motion meets the 
requirements of a natural interface?
Despite showing an entertaining interface, especially by being a new product, users expressed disappointment 
with the device. Widgor and Wixon[2] state that, for the experience in fact be "natural", it is necessary that the user 
has the feeling of always being in control, with minimal time and effort as possible. However the interface with the 
Leap Motion showed low interaction with users, and didn’t meet the requirement of minimal time and effort, for 
example, users took a long time to perform simple tasks such as setting the brush size and select the eraser tool.
The Leap Motion is a goodalternative tobe used in designer every day?
As shown previously, the device still has some usability issues and still has shouldn’t replace other devices 
commonly used by designers, such as mouse, keyboards and drawingtablet. This factor occurs because the system 
doesn’t provide the ease of selection buttons and the recognition of gestures, making the activity slow and difficult. 
One aspect is that after using the device for some time, users indicated muscle fatigue andtired arm.
In conclusion, the Leap Motion still needs many adjustments about the gestural interface and human factors 
physical hand movement analysis to minimize fatigue, and to provide best quality user experience. For this reason, 
the technology is still promising but not readyto replace the traditional mouse and keyboard in the activity of the 
designers using graphic software.
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